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Executive functions are a set of top-down higher order cognitive processes that are vulnerable to
sleep loss (Gorgoni et al., 2014) and impaired in individuals with depression (Snyder et al., 2015).
The co-occurrence of impaired executive functions, sleep disturbance and depressive symptoms
in elderly samples indicates that the three conditions may be interrelated (Yu et al., 2016).
Nevertheless, to date few studies investigated the relationships between these three variables. The
present commentary aims to draw attention to some factors that may be considered for advancing
knowledge in this field, starting from findings reported by de Almondes et al. (2016) in the article
recently published in “Frontiers in Psychology.”
In that paper, de Almondes et al. (2016) examined older adults without major medical or
psychiatric illnesses, who underwent a neuropsychological assessment including tasks measuring
core executive functions of inhibitory control, cognitive flexibility, and working memory. Presence
of depressive symptoms and sleep complaints was also assessed through self-reported measures.
Findings from regression analyses evidenced that both sleep complaints and depression were
associated with poor performance in executive functions tasks. Results appear promising, although
some factors may be considered to improve future research in the field.
First, the authors refer to sleep complaints measured through a self-report item asking
participants whether they suffered from “sleep related problems in recent months or weeks.”
However, this approach may encompass some limitations. First, “sleep complaints” is an umbrella
term that refers to different types of clinical or subclinical conditions such as insomnia, presence
of non-restorative sleep or fragmented sleep, parasomnias, sleep-related breathing disorders,
circadian rhythm disturbances, etc. “Sleep complaints” may also refer to difficulties related to
voluntary sleep deprivation (i.e., due to life style factors). Importantly, all these conditions may
have different effects on cognitive functions. For instance, Shekleton et al. (2010) suggested that
the presence of insomnia disorder may reduce accuracy and increase the number of errors in
performance tasks, while sleep deprivation may result in longer reaction times. Thus, a clearer
definition of sleep complaints is needed to advance knowledge in the field. Second, the lack of
validity and reliability of the measure used to assess sleep quality may have further weakened the
results. Polysomnograpy (PSG) is considered the gold-standard for the objective assessment of sleep
quality and sleep disorders other than insomnia (Riemann et al., 2015). Self-report questionnaires
are also available and widely used for measuring sleep quality (Buysse et al., 1989) and insomnia
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severity (Bastien et al., 2001). Thus, future studies in the field
are strongly encouraged to include valid and reliable measures
of sleep quality.
The inclusion of standardized measures of sleep disturbance
and symptoms severity would additionally allow to explore the
reciprocal relationships between poor sleep, executive functions
and depression. As aforementioned, executive functions are
impaired in major depression (Snyder et al., 2015), and are
vulnerable to poor sleep (Shekleton et al., 2010). Within this
frame, depressive symptoms may moderate the relationship
between poor sleep and impaired executive functions, as
previously suggested (Yu et al., 2016). Specifically, when present,
depressive symptoms may increase the impact of poor sleep on
executive functions. Nevertheless, poor sleep is also a predictor of
major depression (Baglioni et al., 2011). Thus, it is also plausible
to hypothesize that poor executive functions may mediate the
relationship between poor sleep and depression. That is, poor
sleep may impair executive functions, exposing individuals to use
maladaptive regulatory strategies associated with poor executive
functions such as rumination, worry, difficulties in emotion
regulation, which may lead to depression. Nevertheless, to the
best of our knowledge no study have tested this hypothesis and
thus future studies are needed.
To conclude, the study of de Almondes et al. (2016) highlight
the presence of an association between poor sleep, depressive
symptoms and executive functioning in older adults. Results
appear promising, although replication studies are needed that
address also the issue of the reciprocal influence between sleep
quality, depressive symptoms severity and executive functioning
using a clearer definition of sleep complaints and valid and
reliable instruments for their assessment.
AUTHOR CONTRIBUTIONS
AB contributed writing the draft of the manuscript; CL
contributed revising the paper.
REFERENCES
Baglioni, C., Battagliese, G., Feige, B., Spiegelhalder, K., Nissen, C., Voderholzer,
U., et al. (2011). Insomnia as a predictor of depression: a meta-analysis
of longitudinal epidemiological studies. J. Affect. Disord. 135, 10–19.
doi: 10.1016/j.jad.2011.01.011
Bastien, C. H., Vallières, A., and Morin, C. M. (2001). Validation of the insomnia
severity index as an outcome measure for insomnia research. Sleep Med. 2,
297–307. doi: 10.1016/S1389-9457(00)00065-4
Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., and Kupfer, D. J. (1989).
The Pittsburgh Sleep Quality Index (PSQI): a new instrument for psychiatric
research and practice. Psychiatry Res. 28, 193–213.
de Almondes, K. M., Costa, M. V., Malloy-Diniz, L. F., and Diniz, B. S. (2016). The
relationship between sleep complaints, depression and executive functions on
older adults. Front. Psychol. 7:1547. doi: 10.3389/fpsyg.2016.01547
Gorgoni, M., Ferlazzo, F., Ferrara, M., Moroni, F., D’Atri, A., Fanelli, S.,
et al. (2014). Topographic electroencephalogram changes associated with
psychomotor vigilance task performance after sleep deprivation. Sleep Med. 15,
1132–1139. doi: 10.1016/j.sleep.2014.04.022
Riemann, D., Nissen, C., Palagini, L., Otte, A., Perlis, M. L., and Spiegelhalder, K.
(2015). The neurobiology, investigation, and treatment of chronic insomnia.
Lancet Neurol. 14, 547–558. doi: 10.1061/S1474-4422(15)00021-6
Shekleton, J. A., Rogers, N. L., and Rajaratnam, S. M. (2010). Searching for
daytime impairments of primary insomnia. Sleep Med. Rev. 14, 47–60.
doi: 10.1016/j.smrv.2009.06.001
Snyder, H. R., Miyake, A., and Hankin, B. L. (2015). Advancing understanding
of executive function impairments and psychopathology: bridging the
gap between clinical and cognitive approaches. Front. Psychol. 6:328.
doi: 10.3389/fpsyg.2015.00328
Yu, J., Rawtaer, I., Mahendran, R., Collison, S. L., Kua, E. H., and Feng, L. (2016).
Depressive symptoms moderate the relationship between sleep quality and
cognitive functions among elderly. J. Clin. Exp. Neuropsychol. 38, 1168–1176.
doi: 10.1080/13803395.2016.1201049
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2016 Ballesio and Lombardo. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
Frontiers in Psychology | www.frontiersin.org 2 November 2016 | Volume 7 | Article 1870
